Identification of regions in interleukin-1 alpha important for activity.
Saturation mutagenesis of the mature human interleukin-1 alpha (IL-1 alpha) gene has been performed. Following expression in Escherichia coli, the biological and receptor binding activities of the mutant proteins were examined. Most of the molecule could be altered with little effect on either function. More than 3,500 mutants were examined, and only 23 unique amino acid sequences were identified which resulted in an altered ratio of biological to binding activity when compared with wild-type IL-1 alpha. These proteins possessed mutations at 38 of the 159 amino acid residues in IL-1 alpha. Random mutagenesis at several of these positions identified further substitutions that affected activity. Examination of a model for IL-1 alpha localized most of the residues which altered activity along one face of the molecule. This region appears to be distinct from areas of IL-1 which have been postulated to make contact with IL-1 receptor.